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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photo- 
reactive chiral agent having photo-reactivity and 
capable of considerably changing the twisting power 
(twist angle) of a liquid crystal compound generated 
by light irradiation. 

SOLUTION: The photo-reactive chiral agent is 
expressed by formula (2) [R3 is a substituted or 
unsubstituted alkynyl, C(R4)=CH2, a substituted or 
unsubstituted aryl or CH=CH-R5; R4 is a substituted 
or unsubstituted aryl or a substituted or 
unsubstituted heterocyclic group; R5 is phenyl or 
phenyl or naphthyl substituted with at least one 
substituent selected from an acyl, an alkoxycarbonyl 
and an aryloxycarbonyl; and a binaphthyl group has 
(R) or (S) axial asymmetryl]. 
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f&D^BsC'^-t-^Slt^.SrftEf-^'fk^-ar-C, RGB 
[0 0.7 5] fKBH^fk-^io^iBfRlC-J; OJBfifc 

(B, G, R) ^tPi^^^M^:JK031^Slttr#5 

©^ic*5v^t. WfcfESB©— jttas: (2) xmztiZftm 

tsri^fisrof, mt^m i^-y^m) 

£k&MW!)$:m^ZZ\tlz3:K).. #(B), *(G), *(R) 
«>3]ISfeSr^tfi2:tS*fetBSr*jjH-5r.i:*s-et x L^^ 

[0 0 7 6] *#r«j{^{4, — T'-i'./w^ODf^aStt^T 

zmtt-tzt, *<om&mm{zfcixm?-rzytKisM 

*7A>m (-#5£ (2) T?*$tu53feS«:S3t^Stt'ft: 

aw«« r t tcfiHAtisft srjf ^ T3teBH«i-*tfj . mam 

SrffixT^^tLfc^ffl-v^ if L-Xmft-tZ ~ t 
fiulS— J^S: (2) T?**ii5Yk;-g-4ftfcft5(?!5-e x 

&£htt&mmzfcmtemiR5CM&&?r:v. $m&iz 

[0 0 7 7] &m<Dm&# 1 7 — 7^sU*^ yt^-7j/\sM. 
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[0 0 7 8] ytmttizm^zytmt Lxte, x.*,u#— 

ms.^.My^y'. ^^5^^^ Hg-Xe7 
[0 0 7 9] iEOi?!:, 

^tr^M^^ffl^T, :7-f/u*£rfegH-3 10 

#r#5„ 

[0080] geizEo «t ? ^mnm^m^m^m 

f 7 ;^SrMt5 r i ^ff.5' 0 t fc v JEW*©* 20 

[0 0 8 1] ffi&(Dm<0. (2) -C**tu53t* 

*»-^HI«WH. S^-ISS: (2) -e*S*i,5#3S* 
*fb*fttdw5:< i^l o-g-A/T^tS. -t LT, 

[0 0 8 2] HT©J:?(CLtfT?ri:*' 

•5c f^ts 3fc*-S-BI!*&jeRltJ: or «ftttfb^4fciSfi^. 



28 



[0 0 8 3] *1£iSttfl:^4!BO«3t«*tB*4: 
MfflcOiSTtffiSflJgc t H T P Sr^-fb * 

fc-HT PSEft^-vSrfllSIJcHJfefci-S i i:#r# 
[0 0 8 4] — 7-r/U^ N ft^-r/W* 

rM H H B Mfi!c;%4>co*^tts^3fea:-g-^-y:r^t:L, mm 

[0 0 8 5] -3fcfl84tKfflv^5*«i LTtt, «rJ6o*«- 
i^rfc5„ 

[0 0 8 6] UT, **WO«E**5-7-f^, 

[0087] hit, mM>*>7— -rj/i-fcommjjfenm. 

siS) *s»tt&ixfctt»«»t>«>-e*oTtJ:< x Si-IE 
[0 0 8 8] «n&*^^y^»fittft^fe x Mft^y 

i-s*Ka»j*4fef fcfcws, trta-«s: (2) -c*$*t 

[0 0 8 9] *^K£0^h|*7— ■gS)x«, 



( 

29 

ftXgj i^5:t#*»5. ) £'>ft< 1 1— xa#& 

S^Jfe-rxm (Eft&SXa) , ft* • fijgf lei *> ffi H B B 
L-c*a««r»j*-raie (1*1© *iTS:«-C»rit 
[0 0 9 0] iJlTK, BfrffiK^XS^-g-tfSiS^&Wfisi 10 
-^3tXS- 

[0 0 9 1] SWBJB— 0**»*<P^ftfcflH»SiT/5 20 

£r:tf- LTSSfc-f S n £ J; 9 / — EKo'^MJc «t o TBI 

(B^fc) kiz£<om&*7 — r7--<vu* SrffcS! 30 

[0 0 9 2] llfrfBSf?— LTIJ, TfcKifcS^ 

«ftB*©3iaB«as i HM*&ix5±5£, 40 
^5«i£ LTfi, ntnEfflfiiBdE*«53tfl8#tlJ:tt/BRr 
[0 0 9 3] MfwJt^ftfcli, TE*1, *2©g«0 

sic f^K-r srima. 

(l) -.(E^frifctt^tt^ssAiafiWfcS-R^, ftA 
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^ x B n*/i/A«^#if t>tt5. Strf2ifofie£iE33$ 
( 2 ) grtEC»H-fl-Sr*aiattO*4E±lw9 5*- M" 

III). ^fiJte, ^-a-^-^^y^-^-^ 

[0 0 94] ( 3 ) 3ft^tt0S4K*^lE3#!ft SriflNI 

0Effi£«tt\ TIE (4) «rfifc«, ICtlLTStl 
(4) a^xy y^ffifiSfciagafc^^Srfl-LTPifc 

Ti«raft**4ia [fjtl® o 
[0 0 9 5] .(£2 <£>!£*] 

( 1 ) *7-7>f^ ^#^-r5^frJi(-ie^ B B B ia 

figfe i^fSltt T$E B B B JI SrJBdrt- 5 It. 

= — — ^ f v = — ^— ^Sr^VNfc^^i 

fii&Eiftiim&j&l&ZtiX^XhJ:^ 

(2) mrnm i (ommcoum (4) i:ig«©«3txs. 
[00 96] m^^-y^^^tLxmm-r^mwum 

.(->— h ft©iKSa*ft) tf>J¥^ i: LTIi, 1 . 5 ~ 4 

[0097] mi-, hi i 3 zm^xsiTizmm-r 

5 0 Hl~3(±, ^^©^bI*^ — 

zxMo—Mm&^-tmmmx&Zo ±-r. m&<o&& 

[0 0 9 8] HIl— (A) ©J; 3 10 (El 

T.' T«3E»»J *i!L, RX#*1 0± 
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32 



4 4a«i"5o roffifciBlKiWu 0 1- (B) djjvrJ: 

•9lE[pltt4fS)±^-y:-5r t/JS-Ct 5„ &fci, lll- 
CC) ^-TJ;5(-, BufEEfSiSfl 4 it-, S^fST^ 
^ H B B fflfiS;#i4^*. f&i L=i wt!) ? ?ffi£JI 16 4 
UfiScLfcSL :®3Mf!) s^f&fyii 6Jbfc:*^- 

|s^S-!(st-.4e¥v— h 2 0 ir^-T?.., 10 

[0 0 9 9] — 12 1 - (D) {C^r-T «fc 5 S'JWS: 
f#2 2 4*MI U ^3£^#_tK_hfEi: Is^tr LTiBfn) 

[0 10 0] te^v^— h 2 0 7^/^ 

18«rM;8SLfcfK 12- (E) t^i-i^t-, g£ifte^ 
h 2 0©3Wt!) s/^MhIJI 1 6 ©SSi:^ tiy 

— 7 j/^fmrnm 2 6 om^m 240mm t^mm-tz 

iiLT7 h£*b5<, ^(0%^m \- (F) fC^-T 20 

<t 5 e^v'— h 2 0 <£>IE[n]|gl Uiifyv'a 1 

^s^a^Jii 2fi, -&-rL>b{S3c}3M£i 0 
[0101] HI 3 — (G) td^-TJ; 9 12(6] 

myt-^X? 2 8riSIHg£*U r©v^^2 8.|r^LTl 

— <^4= L^^y ^mi 6^^<^->-*t{cMAt 

=■ ux^y ytffi.&m l 6{^fi, ^mttif-J; 30 

mmt^-at^xus*) . ^iEt'y^^^ 5 ^^=&^^ 

-vfelc, #j;tff x (G) 4S#tU #fe (B) & 

tK#fe (R) 43SiI£*5i5g^ (B) SrEWL, 

ifirfi, (G.) RUm^L (R) 4Sji^-fr-5M«c. ffcfe 
(R) 4K#tU m& (G) (B) 4iSig£-t?r 

[0102] &f;r % 13- (H) i^/TtJ; 5 C ^ 

TV -ytm&mi 6te*t.LT\ JilEXS (G) (C*3(t5 
3fe.Wt^S.BBW5^T-5Elc:^aBB^LT, 40 

U) 4^*-r5r ir^<tf9 s H)3- (I) ic^-T i 5 
fd. BGRW^Itffi«c4^i-5= i^^D ry?m&m& 

[o i o 3] ni~3^-r^fefi. 7U-h*S;i: 
^£z>mm*mxh^xi>£^\ ro^. ±mmm so 



tcSTJ4*?)5i:. El- CD) iC7jki-Z7-yj/U?m 
^L/c^ ±s&m%i<vm 3 - (G) ~ (I) K» 

[0104] rtLP>rc>X^S.TJttffl1-5fe^#^ %w 
¥1 1-3 4 2 8 9 6 ^-SWlf 1 1-3 43665 

[0 10 5] JifEcOi 3fc N ffitZ—&3Z (2) 

tufc#(B). ^(G), 355(R)<03M-feJ:»)^5>ffis B B *7 
[0106] [*^7-r/^] 3p:^^©3fe^7^/Uj£>. 

t4, ^m(om&m.^^t£< th^vt£<o , bp 

[0 10 7] *^BjOTt#^-i'^Off^iLT(4 N # 
«tv>„ 

[0108] «fittfl:#4& (»* L < te*-r^-y?mih 
#t»«««lj®»©a^i;ra«lT?*>5. 7fc^7^ 
[0 10 9] 3tc*W©3t^7wA'Af±, wimife&*y — 

**trt>±v\ ±5A«:fi«ittt:. iwejk i m-2 
<omn<r>mm*mtmzmm\z.L.xftmi-z z.kbx-% 

[0 110] JtlBroipJC, (2) T*^$ix-53t 
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■a*; &mmcmtitim-& (b, g, r)<d%,^7 -< ^9ta 
[oiiu mmmm ^m<Dmmmmt. 

asm. fMd.*mm<Dm&u&.m\z.*>^xjm Ltzi&(D& 

[0112] *&wcom,Mmm*s t(omm^umitf£ io 
-bi^u mm<D^ft#.*?i$>$Ln& out, r^aw 
m^t^m m&m) <btitzmmcoh<ox&^x 

.'. [0113] mzm&mt&m l 

tmm<Dh<o&®imx% . *ff>-g%Msm&L^m&& 20 
&.-rzme>m&m t p{zisrt2>. mm— w&t (2) t-^£ 

[0 114] *|Bnoe«RfM: % MifcUfc*: 
Rtt5£8ii:U-CH: 4 (1) IE3aW(U:R:*»WO*| 

^±lc:^fg B ^ a ®^te^-rs*"&^ (2) 3a**±fc, 30 

•jWUlf&JV*. tWE^te (l) XW(2) {£*5V>-t\ 
a B B M*ictJ^T0iJ,T LfctB* (M 1 Sid 2 Offitk) 

Rztm i ~ 3 (DtftBjfcag cxmfcxz 

[0 115] ±K©J:5C-I>rffiRSJxfc*55B9<0Ba» 
(2) -C*^$^53fe^SttYt;^*«V^Si:, TfeftirSt 



•H«i^©iRoi«j8*ft: (*a^ta <^-r 

JHV^T, #*fc#e»«rfi l 5r. f£a B B 

[0116] RJLK9iL*:J:5^ WftttYb-fr* (#* 

Lt, MI5— &£; (2) T?*£*L53te*i£ 
ttft^ffiv^rtlciO. fK B B B »^ix* (Jfch,*) 

<»$*5r b&X%Z<VX\ BMlz.* y - — 7 
<i>^*-. ft*? 4 A, J*, E®lMf»t5rti2T 

*S. *7-7-Y^-^Mt5^(l * 

f3i-tzw@L<D&.m-&&&fc-rz>=.b&X'Zz>.- 

[0117] 

^iS^j^o rgi3j r»/ oJ » 4x ^ T r^agRj xt^ 
3?SS^Ji 

— W^it^!®) 1 - 1 <DM3ft#i|- 
(R) -2, 2' v— 6 , 6 ' -i>7" 

1' - h— lg (2. 2mmo 

1) , u n t'7 ( hi> v) ^'7'^ 

(II) 0. 0 2 g (0. 0 2 8mmo 1 ) , 3 17 
Ytffi 0. 04 g (0. 0 2mmol), Mlif/UT 
S>- 1. 2 5 y 1» v Y;V (8. 8mmo 1) XlfDM 
F 10SJIJ? h/^S-g-Lfc^, 7x=;VTtf . 
>- 0. 47g (4. 6mmol) S"gsSD L n 7 OtT' 

■Sl^ft^i 1 - 1 «S 1 lmg (0. 0 2 2mmoK 

[oils] i^Tid. %hMz&&m<omT&y : -f'*m 

-To 

Si7£* : Ca]p 2S -9 2 4. 1° (cO. 10, Ac 
OE t) 

1 H-NMR (CDC 1 3 ) : 8 (in ppra from tetrame 
thylsilane) 8 . 15 (2H, s) , 7. 9 8 (2H, 
d), 7. 62-7. 5 2 (4H, m), 7. 50 (2 



Hi d ) , * 7 . 4 7-7. 3 0 ( 1 0 H, m) , . 5 . 7 
2 (2H, s) 

[0119] mmm 2 
-mm\^m 1-11 (omitm- 

(s) -2, 2' -*^u>-i/3-*i/-6, 6' -iy-f 
1" -trt7h-^ 1. 5g (3. 3 mm 
o 1 ) . i?2 n n fcf;* ( h y ^m^/U7ft^^7^ a«5 
v>£A (II) 46mg (0. 066 mmo 1 ) , hi) 
^7;yi. 8;y^yWK rh^W^ 
-ryj^yu * K 2. lg (6. 6mmo'l),» 
y 0. 9g (6. 6-mmol) . 2 - fcf— A^tZ7 

^ 1/ V 1 . 1 g ( 7 . 3 mm o 1 ) SlfDMF 15; 

y y y v >vitm& u Km. 10 0 tT- 8 ^ijnf^ Lfc 0 

:Jrll^90mg (0. 1 5mmo 1 , W5%) 

[0 12 0] ^Tf^ nhtitz±J&m<DmJzy*>~- * 

jfefe^ : [a] D 25 + 1. 2 5 8° (cO. 10, Ac 
OE t) 

'H-NMR (CDC 1 3 ) : 8 (in ppm from tetrame 
thylsilane) 8. 08 — 7. 42 (24 H, m), 7. 
4 0 (4H, s) , 5. 7 2 (2H, s) 

[0 12 1]I»J3 
-m^it^tfo 1-8 OK£#iJ~ 

(R) -2, 2' -^^lx>^^^>>-6, 6* 
n^e-1, 1' h—JV lg (2. 2 mmo 

(II) 0. 0 7 g (0. lmmo l ) . h y^^ 

a-t ^ > i . 2 ^ y y y y>v ( s.. 8 mm o 1 ) . t 

|h7^7^-!>AH^K 2g (5. 4mmo 
1 ) , VVJ* 1. 2g (7. Ommol), 4 

h^ri/^^l/V 0. 61g (4. 5mmol)& 
tfDMF 15^H 7 f;^^U ^70^8 

v hf^^^-lcX t)»KUfci:r^> x SmfeSfTrfc 
^m^VC^m 1-8^0. 2 5g (0. 4 4mmol v 
J&^2 0%) #b*L/t 0 

[0 12 2] ^TIC, #fe^c^^ic7)^^-^^^ 
-To 

^7t^:Ca] D 25 - 1 1 5 3° (cO. 10, CHC 
1 3 ) 

'H-NMR (CDC 1 3 ) : 8 (in ppm from tetrame 
thylsilane) 8. 00-7. 8 7 (4H, m) , 7. 6 
0-7. 4 2 (1 OH, m). , 7. 15 (4H, s) , 
6. 9 5- 6. 8 7 (4H, m) , 5. 70 (2H, 
s) , 3. 8 2 (6H, s) 51 
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[0123] mmm4 
- m^it&m 2-2 o®!5£#y - 

(S) -2, 2' 6' 
D^-l, 1' h—J^ 2. Og (4. 4mm 

o 1) x hy^r^ (h V 7 ^=-^7^X7 ^{ » /<7i? 
^A(O) 0. 2g (0. 1 7 mmo 1 ) % F 
y *}J± 1. 9g (l8mmol) . 4-^h^v-^^ 
~/k^n>^ 1. 5 g (9. 9mmo 1) SOTMF 

2 0 ^ y y >y h/i-£2i^u ^^1 0 o^s^in 

-£^2-2^0. 2 5g (0. 4 9mmol,fi$ll 
%) #&*Lfc. 

[0 12 4] WTl^ WfeH^^^f^^-^^ 
+0 

JBfcS : [a]„ 25 + 8 7 7° (cO. 10, AcOE 
t) 

1 H — NMR (CDC 1 3 ) : 8 (in ppm from tetrame 
20 thylsilane) 8 . 10 ( 2 H, s) , 8. 0 5-8. 0 

0 (2H, m) , 7. 7 2- 7.4 5 (1 0H, m) , 
7. 0 5-6. 9 8 (4H, m) , 5 . 7 1 (2H, 
s) , 3. 8 8 (6H, s) 

[0125] mmms 
-m^ts-m^ - 1 1 <oMikm- 

(s) -2, 2' -/f 6* -i?zf 

1. 1' -\?1"7h—A> 1. 5g (3. 3mm 

01 ) , i/^untf^ ( h y ^^r^/^^^^ >•) 
i/^J* (II) 4 6mg (0. 0 6 6mmol), hy 

30 J^/KTSVl.. 8 5 y y h/U (l 3 mmo 1 ) , 

h^T^^r^^^D^K 2. 5g (6. 6m 

mol) v j^g£;*7 y £ 0. 9g (6. 6 mm o 
1 ) \ 4 - If Tv* 1. lg (7. 3m 

mol) 1 5 ^ V V y hA£r?^U KU 

1 0 ot:T-8^PB^D^Lfc 0 KfcWL&yo&mm^^/i-R 

f feiftTfo5f!l^ft 2 - 1 1 ^ 8 0 m g (0. 1 
3 mmo 1 , IR^4%) #?>tL^ 0 

^0 [o i2 6] «tk: n Wbixfc^riJttora^-^sf* 
■To 

: [aL 25 + 1 1 5 0° (c 0. 10, AcO 

E t ) 

1 H — NMR (CDC 1 3 -) : 8 (in ppm from tetrame 
thylsilane) 8 . 1 0 - 7 . 9 5 ( 8 H, m) , 7 . 6 
8-7. 47 (10H, m), 7. 40 (2 H, d), 
7. 2 4 (2H, d) , 5. 7 2 ( 2 H, s ) , 3. 9 
5 (6H, s) 

[012 7] : %m^\z^^>mm^y^(omt 

3 <D®\J£ 
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(ZLI-1132, *;v?ttM) kWL&l.X^ 

(;#9*ff*l. 1 mm, C^^AU <S 

^ffl:^^V^T^T*O^t°-/^SrS0^:L/Co ABB 

[0 12 8] &V^T\ ±fE^tfSir^O#*fc#U 
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T\ S5EE*«7 ^T^fe 3 0 0 mW/ c m 2 OfiB£f§££ 

* &iH/8£j&|& 1 ~4Kol ^TiS 

(HTP) XWfflf»-e^«6UfcHTPSEfb*Sr*iK:* 
-To 
[0 12 9] 
[^1] 



10 













(«l^x*l^) 


try* 


HTP 




HTP 




#aMbfiitoi-i 
(0. 54«) 


ZU— 1132 
(99. 46» 


2. 51 //m 




19. Bftm 


9. 41/m" 1 


7. 9 
(£«U*i) 




tt^lt^fcl -8 

CO. 50} 


ZU— 1 1 32 
(99. 5g&) 


2. 27tfm 


88 J/ m" 1 


44. 1 (1 m 


4. 5//m~ 1 


20 




«*<t^1i2-2 

Ci. o») 


ZU-1132 
(99. OS) 


1 . 68 U «ri 


60 *f m -1 


17. 2.Um 


5. 8*1 m"" 1 


10 


?EAttf£fe4 


CO. 25fiP) 


ZU-1132 
(99. 75S5) 


6. 78 vm 











[0130] mi K*rttF*s6»b, HfrfE-jK:^; ( i ) x 

14 (2) T?«*Ji5**JSfttfl:**H:, **M*«>flM*R: 

iiVtsmo&mj] (htp) ^#<M^t5ri*s 
MUKAtiffiffc (t 5 ifch,© [r] % £-?6Ig Lfctr5, v 

[0131] IHfeftl 7 : lt**niH*S#t«Of^t! 

(i) mm<z>mm 

#7J*SSLbfc. KSftR (LX- 1 4 o o, • 

1 : t) ^jr -u ioo < c<o^-— zf v-c 5 ^rasas L/c^, 

2 5 CCO^-^vr-lBfP^j^LTiaipjK^r^L 
fc a JEd, wmo&w*? vrisy-tixmci: "3IE(rjM3SL 



30 



[0 132] (2) f« 
Ji|Ei!3#fcEfRlBI#^f.7^»K<6^ai^JKi{w. TIB 

1 1 CCC^s/ h^u— h±KT5aflBte«PLfc«. R 
«a^T-C3 6 5 nmiC^tm.f>'b&M^^O b'y<^.y 
^;^^LT, sgiSJJEETM&lTtcfc ■? l 0^3tM##tr 

10 13 3] ^VN"C\ 1 1 o*Cfc«s^bfc«ffi-r-Bt^f{c 

**2f * 4: PS*©«i«E*«*rfc. 

<fc t> Mx^- 5 0;0mJ/cm' T*M{C^S5^ 

[0134] 
[ft 1 8 ] 



39 



I^O(C 



CH2-CHCO(CH 2 )4< 



CH 2 -CHCO(CH2) 4 « 



( 21 ) 
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CHsXjOCCH^CHa 
4 2110 




(CH 2 )40<5CH-CH 2 
4 2119 




[0135] ±i2J; <? #fcR{KfcE*fffitt» 4 5 0 ~ 6 
5 0 n m^mZfc$&ii:fe-M:mM<DMiRBLH%tr: U j£# 

ri»fcs 5 5 0 n m(D®^SAtg[*T?rojfeRiB3tSM^4 
9 5%r-fcofc,, 

[0136] mmm 8 .: j^n* 7-7 ^ ^f^m 

(1) ^/l^g^OilHI 

^7^s«±i-#y,^ 5 h-rnmrn (lx-hoo, 0 

9^fiJU 10 0tO^-7'yT*5^g;lU:f 1 2 



5 0^<O^— y^T-lBf^^LTE^M^^bfco 
30 mmo&ffi*:? t-^-^'feaJct "9gEf^MSLTiE 

[0 13 7] (2) 7^^|of| 
_LI5<£ ?> ^&^comM^m±iz. TIE 

-CiOiliU 1 O 0'CcD^--^>-T-2^g; 

[0 13 8] 

Cft: i 9 ] 



(22 ) 
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cHz-chSocch^ 
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CH^O&CH-CHj 
4 21111 




0(CH2) 4 OCCH=CH 2 
4 2MS 





2ft*fit 



3«W 



4 0 OJt*« 



[o 139] frv>x\ 3f7*&&<Dmmx+&M-rz>£? 

'K 1 0 OtO^s/ K^U- hJb(^ 5 #P*mi$U ^3tt£ 

m&=&m\^fj:i9 (o%, 4 6%, 92%) . ^fb^e 

VX&m£tlti7 * *h-* X ? t 3 6 5 nml:*'L^#0 
hv** 7 /u* <t LTJBKJE*«tr*E« U 

JSE*«MTfcJ: 9JfJtL^— ~>-^L7c 0 l^'t J^I 
tt*feW*fli U9 0 0mJ/cm : 
MltMli3 0mW/cm 2 T^ot o 
[0 14 0] ftl^ ^ h"^^^ Y'<**7 4A'9 

®iSEE*ffi*T^ ct 9 BS,ttJn^;u^— 5 0 0mJ/cm 2 
I) 0«ft«S:(Eit-r5fcft^; 2 2 0<C 



40 



0 /z m© h !J 7tf ;t^;^n-^ (TAC) JL 
\^ ^WbS9 9. 5 !/ t^/l/7/^=i- 

jv (pva) = — KftteJ:0»j8U" 1 lot 

£t>*n*g.^fiju r^Sr i 2 ot:co^-— ^yt*.3^e 

[0 14 2] 
[fe20] 



( 23 ) 



2002-179669 



43 



44 



4 c$c 



0(CH 2 ) 4 OCCH=CH 2 
421 



CH^L,CH ! ^QHlo^J^_ o(ni! J o ^ 



4 2XUP 




0. 2ft*ffl 




4 0 0 



[0143] &V^T\ as 1 0 OtOT, StrfBBEJi^fe 
0 0mj/cm 2 ) SrfToTBtSra^WflS**, STN 
ir»i"5c ) o r OHf cD S T NlffOlf^i^ L/c 30 ») 

fc, r-<DitS:KBIttti»fa#OtSdx^ (-2 4 0«) 

dtSlX*:* (STN*f«SH) STN*fffi**i« 40 

- =z u-*^ y y^jfcMBjfttt (ZLI-1132, 



KErtlJJt (LX-14 0 0.B . (ttO 
E^ai, Efft»ft^9^a«Sr-2tfcfp«-bfco JilS 

[0 14 5] "ilWB-fe^K, 'TlB»*J:0ft5IU»«r 



1-11) 



9 9. 
0. 



[0 14 6] ftt^, -SVM^Kttlfc^SatX-t-S-JtfcOii* 
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1% 
[0 14 7] 



( 24 ) 



2002—179669 



#<*<bS*» 3JE£fi (B.G, R) fc*tH£*Sfca»*R 
Siiit, JtMtio T«*ttYt^- 

[0148] JSBfc:, »l;J: 9MK:fft«TO&& 
^Stc. 3lfcflR«fc«t9»»Kf«iRr.ffiftale*l*ttSr 

[01] 



46 
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. [Hi] *»rao«ft*9-7^A-^Sr«ilrt-5XS 

[8 3] <Z> # 9 - 7 >r A- * Sr *HH- 5 XS 

[«F*ORB] 

1 0 («J«» 

12 *^S^Ji (»nTtttt»]IB«) 

14, 2 4 IBr^Ifl^ 

1 6 km m&m&ta) 

1 8 ^/<-7^M 

2 0 te^v— h 

2 2 

2 6 *7-7^;^ffliS 
2 8 E3t^^^ 



[H2] 



(B). 



to 



a — w 



> — 12 



J — 10 




zzziz; g 



=p8' 

-12 
}Q| 



^•20 



IE) 



CF) 





•H6 



(D) 




[S3] 




(si) int. ci. 7 mm^t F I . 

1/1334 ; . . 1/1334 

1/133$ 505 1/1335 

// C07M 7:00 C07M 7:00 

§(72)3§^# mm 

F?—J± (##) 2H048 BA03 BA43 BA47 BA48 BA64 

BB02 BB42 
2H049 BA05 BA06 BA42 BA43 BC05 

BC08 BC22 
2H089 JA05 JA06 KA08 NA22 QA12 

RA05 RA10 SA07 TA04 TA12 
2H091 FA02Y FAUX FA11Z FB04 

FB12 FC01 FC12 FC23 FD04 

GA06 HA07 HA10 JA02 KA03 

LA15 LA19 LA20 
4H027 BA01 BD12 BD14 DH01 DH03 

DH04 



